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(57) ABSTRACT 

The invention relates to a method and a device of inspection 
of the transparent bottom of a bottle or similar item. The 
device and the method are characterized in that an optical 
system is provided such that the bottom of the bottle is 
shoWn, for the recording, in front of a surface Which is 
illuminated by the illumination device and located at a 
distance from the bottom of the bottle, or as a result of the 
fact that the bottom of the bottle, for the recording, [sic; 
incomplete text] in front of a surface Which is illuminated by 
an illumination device and located at a distance from the 
bottom of the bottle [sic] transport installation for piece 
goods. 
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DEVICE AND METHOD FOR INSPECTING THE 
TRANSPARENT BOTTOMS OF BOTTLES 

DESCRIPTION 

[0001] The invention relates to a device of inspection of 
transparent bottoms of bottles or similar items, With an 
optical system Which presents a camera for recording at least 
one image of the bottom of the bottle and an illumination 
device. Furthermore, the invention relates to a method for 
inspecting the ?oor of bottles or similar items in Which at 
least one image of a transparent bottom of a bottle is 
recorded With camera. 

[0002] From JP 08075674A a device is knoWn for recog 
niZing foreign bodies in a transparent container Which is 
already ?lled and closed, Where light sources Which are 
located laterally next to the bottom of the container illumi 
nate the container and a camera Which is arranged beloW the 
bottom of the bottle records the light Which is re?ected by 
the foreign bodies. 

[0003] A draWback in this context consists of the fact that 
the camera not only acquires the transparent bottom of a 
container, but the entire container from inside, resulting in 
strong contrast differences in the image area. Consequently, 
an electronic evaluation of the images, Which is usually 
based on differences in brightness, is made dif?cult. 

[0004] The problem of the invention is to provide a device 
and method of inspection of bottoms of bottles or similar 
items, by means of Which the bottom of a bottle or similar 
item can be examined for the presence of foreign objects, 
soiling, etc., and the foreign bodies can easily be recogniZed, 
for example by electronic evaluation. 

[0005] This problem is solved by a device having the 
characteristics of claim 1 or a method having the character 
istics of claim 15. 

[0006] In the bottom inspector according to the invention, 
a surface Which is illuminated by an illumination device 
functions as background, from Which foreign bodies clearly 
stand off as visible shadoWs. 

[0007] It is advantageous to record at least the entire 
bottom. HoWever, according to the invention, it is also 
possible to record only a part of the bottom area. 

[0008] An advantageous embodiment variant of the bot 
tom inspector consists in that it is provided for the inspection 
of ?lled and/or closed bottles. It is precisely in the case of 
bottles Which are ?lled or closed that one can only With great 
dif?culty vieW the bottom from the top With the foreign body 
in the bottle because of the refraction and the light absorp 
tion of the ?lling product or the bottom closure. It is 
precisely in this context that the bottom inspector according 
to the invention is advantageous. 

[0009] In a particularly advantageous embodiment variant 
of the invention, the illuminated surface is optically diffuse. 
This means that light Which is incident on the illuminated 
surface is scattered at least in part in a large spatial angular 
range. Because the illuminated surface is optically diffuse, a 
background Which appears homogeneous is formed for 
recording the bottom of the bottle. 

[0010] An additional advantageous embodiment variant of 
the invention is that the illuminated surface comprises [sic; 
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a surface] consisting of the bottom side of the closure of a 
bottle and/or the surface of the ?lling product of a bottle 
and/or the bottom side of foam Which in a bottle. Such 
surfaces in or near the bottle are at a distance from the 

bottom of the bottle, so that the illuminated surface is not 
sharply shoWn for the camera. As a result, the background 
for the recording of the bottom of the bottle optically appears 
very homogeneous, and presents not large differences in 
intensity, even if the illuminated surface itself presents 
certain differences in brightness. 

[0011] Moreover, it is advantageous if an optical device is 
provided Which optically magni?es the illuminated surface 
for the recording. Indeed, this makes it also possible to use 
comparatively small surfaces as background for the record 
ing of relatively large bottle bottoms. 

[0012] The optical device can advantageously be a lens 
and, in particular a Fresnel lens, Which is arranged betWeen 
the bottom of the bottle and the camera. Fresnel lenses have 
the advantage of not having a great Weight of their oWn and 
of being inexpensive. 

[0013] If the Fresnel lens is arranged so that the illumi 
nated surface substantially lies Within or a small a distance 
behind the focal plan of the Fresnel lens, then the illumi 
nated surface appears to be very blurred, and as a result the 
contours of the illuminated surface are not negative for 
image recording. Because the background is represented as 
blurred, it appears very homogeneous in its light intensity. 

[0014] In the determination of the focal plane, one must 
take into account that a large portion of the ray path is 
located in an optical medium (body of the bottle, liquid) 
Which has an index of refraction different from 1). Because 
the light refracts as it enters and exits the medium on the 
interface surface, the focal plane is not at the focal length of 
the lens as it Was determined in light. 

[0015] An additional advantageous variant of the inven 
tion consists in that the camera is arranged in such a manner 
that, in the case of an upright bottle, an image can be 
recorded beloW the bottle position, and the illuminated 
surface is located above the bottom of the bottle. As a result, 
it is possible to arrange the camera relatively close to the 
bottom of the bottle, so that, using a large spatial angle, a 
large image of the bottom of the bottle can be generated, 
Without having to use expensive magni?cation optics (for 
example Zoom lenses). The illuminated surface is here 
advantageously above the bottom of the bottle, so that the 
light passes from the illuminated surface through the bottom 
of the bottle and it is incident on the camera. 

[0016] An advantageous embodiment is one Where the 
illuminated surface is illuminated from at least tWo sides to 
achieve a regular illumination of the illuminated surface, 
Which is advantageous for a homogeneous background of 
the image. 

[0017] An advantageous arrangement of the illumination 
device is one Where the light is emitted substantially at an 
angle and upWard. As a result, the horiZontally oriented light 
surface can be optimally illuminated. 

[0018] An embodiment variant of the invention consists in 
providing the illumination device so that the light is emitted 
substantially at an angle and doWnWard or doWnWard onto 
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the illuminated surface 5. Using this arrangement one can 
also obtain an optical illumination of the surface in the case 
of a horiZontal light surface. 

[0019] Furthermore, a particularly advantageous embodi 
ment variant of the invention consists in that an additional 
illumination device is provided, Which is arranged above the 
bottle and Which emits light in the direction of the bottle. 
With such an arrangement it is possible to compensate for 
dark areas in the background representation, Which are the 
result of a slanted or moving liquid surface in the bottle. 

[0020] Another advantageous embodiment variant of the 
invention consists in providing feed and removal devices 
With the bottom inspector, Which feed and remove bottles, so 
that in a relatively rapid succession, several bottles can be 
inspected continuously one after the other. For this purpose, 
a conveyor can be provided Which transports the bottles 
through the inspection position. In the process, only the area 
of the bottle Which is used for beaming in the light and the 
bottom area must be remain uncovered. For this purpose, a 
conveyor is available in Which the bottle is held betWeen 
laterally contacting elements, for eXample a clamping belt 
pair of a conveyor. 

[0021] For the inspection of several bottles at a high 
production rate it is also advantageous to provide an evalu 
ation installation by means of Which the images recorded 
can be electronically evaluated in a fully automated manner 
to determine Whether foreign bodies are present in the bottle 
and, for eXample, and Which is applied against the interior of 
the bottom of the bottle. For this purpose, it is particularly 
advantageous to use an electronic camera, such as, for 
eXample, CCD camera (color, black and White), because the 
images Which have been recorded can thus be transmitted 
directly to the evaluation device. 

[0022] By focusing the camera on the volume area of the 
bottle, it is also possible to examine the liquid in the bottle. 
For this purpose, it is possible, for eXample, to detect and 
analyZe bubbles, turbidities, suspended substances, etc. 
[0023] The illumination device can comprise incandescent 
lamps, radiators, light diodes, lasers, laser diodes, ?ash light 
lamps, halogen lamps, gas discharge lamps or similar items. 
In needed, the illumination device can be brie?y sWitched on 
by means of an appropriate control device, even if only for 
a short time period, for recording the image. 

[0024] The method of the according to the invention 
provides for the recording of an image of the bottom of the 
bottle With a camera, Where the bottom of the bottle, for the 
recording, is shoWn in front of a surface Which is illuminated 
by an illumination device. As a result of the representation 
of the bottom of the bottle in front of an illuminated 
background it is possible, due to the formation of shadoWs, 
to detect foreign bodies in the area of the bottom of the 
bottle. 

[0025] Aparticularly advantageous embodiment variant of 
the method consists in inspecting ?lled and/or closed bottles 
With the method according to the invention. Since, in the 
case of such bottles, it is not possible to vieW the bottom of 
the bottle from the top, that is through the neck of the bottle, 
the method can be carried particularly advantageously With 
such bottles. 

[0026] Aparticularly advantageous embodiment variant of 
the method consists of diffusely scattered light Which is 
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incident on the illuminated surface. Consequently, it is not 
crucially important What direction is of the light Which is 
incident on the illuminated surface, and the choice of the 
direction of incidence of the light on the illuminated surface 
is thus not of crucial importance. 

[0027] An additional advantageous embodiment variant of 
the invention is the fact that one uses, as the illuminated 
surface, the bottom side of the bottle closure, the surface of 
the liquid and/or the bottom side of foam, located in the 
bottle. All such surfaces are suitable as illuminated back 
ground for recording the bottom of the bottle. Since such 
surfaces as a rule are at a great distance from the bottom of 
the bottle, such surfaces as a rule appear blurred during the 
recording of the bottom of the bottle, Which is regulated so 
it appears sharp, or of objects located on the bottom of the 
bottle, so that a background With homogeneous appearance 
is formed. This homogeneous background is particularly 
advantageous if the images are to be evaluated electronically 
to determine contrasts, because, as a result of the blurred 
representation of the illuminated surface, the latter generally 
presents no contrast or only very little contrast. 

[0028] An advantageous embodiment variant of the inven 
tion consists in using a closure With a bright bottom side. 
Such a bright bottom side of the closure can scatter a 
particularly large amount of light, resulting in a good light 
yield for recording the image. 

[0029] Aparticularly advantageous embodiment variant of 
the methods consists in providing an optical device, by 
means of Which the illuminated surface can be optically 
magni?ed for recording the image. As a result it is possible 
to use as illuminated surface even surfaces Which are small 

compared to the bottom, such as, for eXample, the internal 
side of a croWn cap or a screW closure of a bottle. 

[0030] An additional advantageous embodiment of the 
method according to the invention consists in recording the 
image of the bottom of the bottle through a lens, and in this 
conteXt, in particular through a Fresnel lens, With a camera. 
HoWever, such a Fresnel lens, on the one hand, magni?es the 
image of the bottom of the bottle only slightly, and, on the 
other hand, it can be used to magnify the illuminated surface, 
and thus, even illuminated surfaces Which are small com 
pared to the bottom of the bottle can be used as illuminated 
background surfaces. 

[0031] An advantageous embodiment variant of the 
method, furthermore, consists in placing the illuminated 
surfaces substantially in or a short distance behind the focal 
plane of the Fresnel lens. By such an arrangement, the 
illuminated surface is recorded by the camera substantially 
blurred, so that any contrasts and structures of the illumi 
nated surface are represented in a Washed out manner, 
resulting in a homogeneous background for the recording of 
the image, Which is advantageous for recogniZing foreign 
objects in the bottle. 

[0032] Furthermore, an additional embodiment variant of 
the invention consists in recording the image from beloW the 
bottom of a bottle. As a result, it is possible to have direct 
access to the bottom of a bottle to record the image. It is also 
advantageous that the illuminated surface is located above 
the bottom of the bottle. As a result, the bottom of the bottle 
can be recorded from immediately beloW With the illumi 
nated surface as background. 
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[0033] It is also advantageous to illuminate the illuminated 
surface from at least tWo sides, because, in that manner, an 
even illumination of the illuminated surface is achieved. 

[0034] Furthermore, it is advantageous to use bottles 
Which have a ?ange beloW their closure device, because 
such a ?ange clearly simpli?es the coupling of light in the 
area of the bottom side of the closure. The reason for this is 
that such a ?ange de?ects light, as does a lens, and directs 
it to the bottom side of the closure. 

[0035] Furthermore, it is advantageous to illuminate the 
illuminated surface substantially at an angle from beloW. For 
a horiZontally arranged surface, one can thus guarantee an 
optical illumination of the surface. In particular, if the 
surface is located on a nontransparent object, it is advanta 
geous to illuminate the surface from beloW, if the image is 
to be recorded from beloW. 

[0036] Furthermore, an advantageous method according 
to the invention consists in illuminating the illuminated 
surface substantially at an angle from above or from above. 
If the surface 5 is located on a part Which at least partially 
transmits light, for example foam in the bottle or a light 
transmitting closure, one can thus guarantee a good homo 
geneous illumination of the illuminated surface. 

[0037] Aparticularly advantageous embodiment variant of 
the method according to the invention consists in illuminat 
ing the bottle With an additional illumination device from 
above. If, as a result of the slanted surface of liquid in the 
bottle, the light is de?ected by the illuminated surface from 
its direction toWard the camera, or if it is refracted, then, in 
this state of a slanted surface of liquid, the light Which is 
incident on the bottle, laterally past the closure, is refracted 
by the slanted surface in the direction of the camera. As a 
result, dark ?elds Which form in the illuminated background 
can be compensated, at least in part. 

[0038] Another advantageous method is one in Which the 
recorded images are electronically evaluated and in Which 
the bottles are fed and removed to and from a bottom 
inspection device, respectively, Which carries out the method 
according to the invention. As a result it is possible to inspect 
a multitude of bottles successively and at short time inter 
vals. 

[0039] In the folloWing, embodiments of the device 
according to the invention and the method according to the 
invention are explained With reference to the embodiment 
variants of the device according to the invention With the aid 
of the ?gures in the appendix. In the draWings: 

[0040] FIG. 1 shoWs a bottom inspector according to the 
invention in a schematic vieW. 

[0041] FIGS. 2a-2d shoW different embodiment variants 
according to the invention in schematic detail representa 
tions, and 

[0042] FIG. 3 shoWs an additional advantageous embodi 
ment variant of the invention in a schematic representation. 

[0043] FIG. 1 represents a bottom inspector 1, by means 
of Which a transparent glass or plastic bottle 2 can be 
inspected. Any foreign bodies 17 Which may be located in a 
?lled and already bottle 2 are to be detected 

[0044] In the upper area of the bottle, in proximity to the 
neck of the bottle, illumination devices 4 are provided, 
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Which illuminate the bottom side 5 of a closure 8. The light 
Which is scattered by the bottom side 5 of the closure 
propagates at least partially doWnWard in the direction 
toWard the bottom of the bottle. There, the light is de?ected 
or absorbed by any foreign body 17 present, so that they cast 
shadoWs. Then the light exits through the light transmitting 
bottom 6 of the bottle and it is collimated by a Fresnel lens 
18 in a direction toWard a camera 3. The camera 3 noW 

records an image of the bottom of the bottle, (6), together 
With any foreign bodies 17 present. Here the camera is 
focused on the area of the bottom, 6, of the bottle. The 
recorded image is electronically analyZed by an electronic 
evaluation installation 16. 

[0045] By focusing a camera on the volume or on the 
bulging area 7 of the bottle 2, the liquid can be examined for 
turbidity, suspended or other particles, and also for bubbles, 
etc. 

[0046] The result of the evaluation is used to remove by 
sorting bottles, and to exclude them from further use, if 
foreign bodies are detected in any bottle. 

[0047] As a result of the arrangement of the Fresnel lens 
8, camera 3 has a ?eld of vision in Which the bottom side 5 
of the bottle closure 8, Which is illuminated by the illumi 
nation devices 8, appears as a bright background. The 
objects 17, Which are located in the light path betWeen the 
illuminated surface 5 and the camera 3, are thus detected as 
shadoWs. 

[0048] In FIGS. 2a-2d, special embodiment variants of 
the illuminated surface 5 and its illumination are repre 
sented. 

[0049] In FIG. 2a, the top part of a bottle 2 With a ?lling 
product 9 is represented. The illumination devices 4, Which 
are arranged laterally next to the neck of the bottle, emit light 
at least partially or predominantly, in the direction toWard 
the internal side 5 of a croWn cap 8. In this context, the 
?anges 10 on the neck of the bottle are particularly helpful, 
as they act as a kind of lens and thus they can de?ect the light 
of the illumination devices 4 onto the surface 5 to be 
illuminated. On the bright internal side 5 of the croWn cap 
8, the light is diffusedly scattered and its spreads at least 
partially doWnWard, as indicted by the three parallel arroWs, 
in the direction of the ?lled product 9. As a result of passing 
through the ?lled product and the bottom of the bottle, the 
light is recorded by camera 3 (FIG. 1). This variant of the 
illuminated surface 5 is particularly suitable for ?lled prod 
ucts 9, Which do not tend to form foam, or for bottles in 
Which the ?lled product produces no foam. 

[0050] If foam 19 is located in the bottled 2 (FIG. 2b), the 
foam bottom side 5 of the foam head can be used as 
illuminated surface. Again, illumination devices 4 are pro 
vided next to the bottle and they illuminate the foam bottom 
side 5 at an angle from beloW. Since the foam bottom side 
5 also diffusely scatters light, at least a part of the light is 
de?ected doWnWard in the direction toWard the camera 3. 
Using this light, the bottom inspection can be advanta 
geously carried out. 

[0051] In FIG. 2c, an additional possible arrangement of 
the optical system of the device according to the invention 
is represented. For example, if a closure 8 is used, Which is 
transmits light, at least in part or slightly, as can be achieved, 
for example With plastic bottle closures, then the illuminated 
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surface 5, Which again represents the bottom side of the 
closure 8, can also be illuminated from above, that is through 
the closure. In this case, the illumination unit 4 can advan 
tageously be applied above the closure 8. Alternately, or 
additionally, it is also conceivable to use such closures to 
illuminate, similarly to the representation of FIG. 2a, the 
bottom side 5 of the closure 8 from beloW. In this context, 
the ?anges 10 could again be advantageously used for 
de?ecting light. 
[0052] The illumination of the illuminated surface from 
above (FIG. 2c) is not limited to a screW closure, as 
represented in FIG. 2c, rather it merely depends on Whether 
the closure 8 at least partially transmits light. 

[0053] In FIG. 2d, another possibility is represented, in 
Which the illuminated surface 5 consists of the top side of the 
?lled product 9 or the bottom side of the foam 19. For 
example, if the foam 19 is a White or light colored foam, 
there is a possibility of radiating light from the illumination 
devices 4 horiZontally into the foam area 19. The light is 
repeatedly diffusely re?ected in the foam area 19 and ?nally 
it exits, at least in part, doWnWard in the direction toWard the 
bottom of the bottle. In this manner as Well it is possible to 
generate the illuminated surface 5, Which serves as back 
ground for the bottom inspection. 

[0054] In FIG. 3, a particularly advantageous embodi 
ment variant device according to the invention is repre 
sented, Which is particularly relevant if the surface of the 
liquid in the bottle 2 is in motion and, for example, slanted. 
In FIG. 3, the entire surface of the liquid is represented in 
the slanted position, hoWever, the folloWing explanations 
also apply to the case Where only a part of the liquid level 
is slanted, or When different parts of the surface of the liquid 
are slanted at different angles. The fact that the surface of the 
liquid is slanted can be the result of a slanted position on the 
bottle or of acceleration, deceleration or movement of the 
bottle along a circular path. Simple shaking of the bottle 
during transport by the inspection device can also result, for 
a short period, in the formation of Waves on the surface of 
the liquid in the bottle. 

[0055] As represented in FIG. 3, the light Which is radi 
ated from the illumination units 4 onto the closure 8 and 
from there radiated approximately vertically doWnWard (see 
arroW 12), is refracted by the slanted surface of the liquid 
aWay from the direction toWard the bottom of the bottle, 6, 
and toWard the camera. From the point of vieW of the camera 
this means that the illuminated surface 5 Which should here 
be the bottom side of the closure 8 is no longer visible for 
the camera, at least in part. As a result, the bottom side of the 
closure 8 can no longer serve in its entirety as an illuminated 
surface, in front of Which the bottom of the bottle is to be 
recorded. 

[0056] HoWever, this can be compensated by providing, 
above the bottle 2, (as represented in FIG. 3), an additional 
illumination device 11, Whose light is then coupled When the 
surface of the liquid is slanted in the direction toWard the 
bottom of the bottle, 6, in the bottle 2. As represented in 
FIG. 3, as a result of the slanted position of the surface of 
the liquid, the light of the light beam 13 is refracted 
vertically doWnWard in the direction toWard the bottom. In 
cases Where the surface of the liquid is substantially hori 
Zontal, the light of the light beam 13 is refracted in another 
Way, so that it substantially does not reach the camera. The 
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light of the additional illumination device 11 is thus visible 
from the position of the camera only if the surface of the 
liquid is in motion or slanted in some areas or overall. By 
coupling the light of the additional illumination device 11 in 
the area in Which the surface of the liquid is slanted, the loss 
of light, Which Was sent out of the bottom side of the closure 
8 in the direction toWard the bottom of the bottle, is at least 
partially or completely compensated for. Then any dark 
areas in the background illumination, Which form as a result 
of the slanted position of the surface of the liquid or Wave 
formation on the surface of the liquid, are prevented or 
compensated for. 

[0057] It is also conceivable to use a device in Which the 
surface of the liquid is intentionally slanted in the bottled to 
thus omit the illumination devices 4 and to Work only With 
the additional illumination device 11. 

[0058] A method according to the invention Will noW be 
explained With reference to the device according to the 
invention represented in the ?gures. 

[0059] As shoWn in FIG. 1, light is refracted onto the 
surface to be illuminated by means of an illumination device 
4. On this surface 5, the light is scattered and thus refracted 
toWard the bottom of the bottle. With camera 3, a recording 
of the bottom 6 or of foreign bodies 17, located in the 
proximity of the bottom, is then made. Here the illuminated 
surface 5 serves as bright background, so that the foreign 
bodies 17 are represented by dark contours or shadoWs. 
Consequently, such foreign bodies 17 can easily be detected. 
With the Fresnel lens 18, the bottom of the bottle, 6, With a 
foreign body 17 is then shoWn in front of the surface 5 Which 
is illuminated With the illumination device 4. The image 
obtained With the camera 3 is then evaluated by means of an 
evaluation installation 16, as represented in FIG. 1. Such an 
evaluation installation conducts a predetermined image rec 
ognition or it compares the images obtained With reference 
images to reach conclusion concerning the presence of 
foreign bodies 17 in the bottle 2. 

[0060] The bottles represented in FIGS. 1-3 are in each 
case ?lled and closed With closure 8. As a result of the 
closing of the bottle, it is relatively simple to produce an 
illuminated surface 5, because the closures 8, With their 
bright, usually White bottom side, make available an appro 
priate surface. Here the surface 5 must be only slightly 
diffuse—a condition Which is met by nearly all conventional 
croWn cap bottom sides—so that the light Which is incident 
at an angle on the bottom side of the closure 8 scatters at 
least in part in the direction toWard the bottom of the bottle. 

[0061] In the method according to the invention, as shoWn 
in FIGS. 2a-2d, the bottom side 5 of the closure 8 as Well 
as the bottom side 5 of a foam area 19 can be used. The 
bottom side 5 of a closure can be illuminated in the case of 
a nontransparent closure 8 from beloW, and in the case of a 
transparent closure 8 from beloW and also from above. 

[0062] As a result of the recording of the image With a 
camera 3 through the Fresnel lens 18, the illuminated surface 
5 noW has the appearance of a highly magni?ed canvas, in 
front of Which the foreign bodies 17 clearly stand out. The 
illuminated surface 5 for recording an image is thus optically 
magni?ed by the Fresnel lens 18. 

[0063] Furthermore, as shoWn in FIG. 1, in an embodi 
ment variant of this method according to the invention, the 
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bottles are transported in a direction 14 to a bottom inspector 
1 and then removed, in a direction 15, from this bottom 
inspector. This process can be carried out by conveyor belts 
(not shoWn) Which are opposite in position, and Which 
engage the bottles laterally, continuously and at a high 
speed. The recording of the image 3 can be triggered by the 
bottle itself in an appropriate manner, as soon as the bottle 
2 is in an appropriate position for image recording. During 
the recording, the bottle 2 can be advantageously held or 
transported by a conveyor. As a result, the bottles can be 
transported to and removed from the inspection position. 
The conveyor is advantageously such that the bottom area 
transmits light so that the bottom area can be easily photo 
graphed. 
[0064] If the bottles 2 are moved in direction 14 and 15, 
the illumination devices 4 represented in FIG. 1 must be 
located laterally With respect to the bottles, vieWed in the 
direction of motion. 

[0065] The method is advantageously carried out With tWo 
light sources, Which are arranged in an appropriate manner 
around the neck of the bottle, hoWever, it is also possible to 
use more or feWer light sources according to the invention. 

[0066] As shoWn in FIG. 2a, the ?ange 10 is used for the 
purpose of de?ecting the light from the illumination device 
4 in the direction toWard the bottom side 5 of the closure 8. 

[0067] Aparticularly advantageous embodiment variant of 
the method according to the invention consists in illuminat 
ing the bottle from above With an additional illumination 
device 11. As a result, dark ?elds Which form in the area of 
the image of the background 5 during the recording of the 
image as a result of a liquid surface Which is at least partially 
slanted in the bottle 2, are compensated for. In the process, 
the light Which is incident on the closure 8, laterally past the 
margin of the bottle 2, is refracted into the bottle, Where it 
encounters the slanted surface of the liquid, Which then 
refracts the light doWnWard in the direction toWard the 
bottom of the bottle. 

[0068] As a result, if the surface of the liquid is slanted, the 
light of the additional illumination device 11 is coupled in 
the beam path to the bottom 6 and the camera 3. This 
compensates for the loss of light Which occurs due to the 
slanted surface of the liquid because the light is refracted 
from the beam path to the bottom 6 and the camera 3 

1. Device (1) of inspection of transparent ?oor (6) of 
bottles (2) or similar items, With an optical system having: 

a camera, for recording at least one image of the bottom 
of the bottle (6), and 

an illumination device (4), characteriZed in that the optical 
system is constructed in such a manner that the bottom 
of the bottle, (6), for the recording, is represented, in 
front of a surface (5) Which is illuminated by the 
illumination device (4) and located at a distance from 
the bottom of the bottle. 

2. Device (1) according to claim 1, characteriZed in that 
the device (1) is provided for the inspection of ?lled and/or 
closed bottles. 

3. Device (1) according to one of claims 1 or 2, charac 
teriZed in that the illuminated surface (5) is optically diffuse. 

4. Device (1) according to one of claims 1-3, character 
iZed in that the illuminated surface (5) at least partially 
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comprises the bottom side (5) of a closure (8) of the bottle 
(2) and/or the top surface (5) of a ?lled product (9) of the 
bottle (2) and/or the bottom side (5) of foam (19) in the 
bottle. 

5. Device (1) according to one of claims 1-4, character 
iZed in that an optical installation (18) is provided Which 
optically magni?es the illuminated surface (5) for the 
recording. 

6. Device (1) according to claim 5, characteriZed in that 
the optical installation (18) is a lens (18), in particular a 
Fresnel lens (18), Which is provided betWeen the bottom of 
the bottle, (6), and camera 

7. Device (1) according to claim 6, characteriZed in that 
the Fresnel lens (18) is arranged in such a manner that the 
illuminated surface (5) is located substantially in or a small 
distance behind the focal plane of the Fresnel lens (18). 

8. Device (1) according to one of claims 1-7, character 
iZed in that the camera is arranged in such a manner that, if 
the bottle is vertical, an image can be recorded from beloW 
the bottle position, and the illuminated surface (5) is located 
above the bottom of the bottle. 

9. Device (1) according to one of claims 1-8, character 
iZed in that the illuminated surface (5) is illuminated from at 
least tWo sides. 

10. Device (1) according to one of claims 1-9, character 
iZed in that the illumination device (4) emits light substan 
tially at an angle and upWard. 

11. Device (1) according to one of claims 1-9, character 
iZed in that the illumination device (4) emits light substan 
tially at an angle and doWnWard. 

12. Device (1) according to one of claims 1-11, charac 
teriZed in that, above the bottle (2), an additional illumina 
tion device (11) is provided, Which radiates light in the 
direction toWard the bottle (2), in particular its shoulder area. 

13. Device (1) according to one of claims 1-12, charac 
teriZed in that the feed and removal devices are provided 
preferably for continuous feeding and removing of bottles 
from/to the inspection device 

14. Device (1) according to one of claims 1-13, charac 
teriZed in that an evaluation installation (16) is provided for 
the electronic evaluation of the recorded image. 

15. Method for the inspection of transparent bottoms of 
bottles or similar items (2), in Which, With a camera (3), at 
least one image of the bottom of the bottle, (6), is recorded, 
characteriZed in that the bottom of the bottle, (6), is shoWn, 
for recording, in front of a surface (5) Which is illuminated 
by an illumination device (4) and located at a distance from 
the bottom of the bottle, 

16. Method according to claim 15, characteriZed in that 
the ?lled and/or closed bottle (2) is inspected. 

17. Method according to one of claims 15-16, character 
iZed in that the illuminated surface (5), at least partially, 
diffusely scatters incident light. 

18. Method according to one of claims 15-17, character 
iZed in that illuminated surface (5), the bottom side (5) of a 
bottle closure (8) and/or the liquid level (5) and/or the 
bottom side (5) of foam (19) in the bottle is (are) used. 

19. Method according to claim 18, characteriZed in that a 
bottle (2) With a closure (8) having a bright closure bottom 
side is used. 

20. Method according to one of claims 15-19, character 
iZed in that an optical device (8) optically magni?es the 
illuminated surface (5) for recording an image. 
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21. Method according to one of claims 15-20, character 
iZed in that the image of the bottom of the bottle, (6), is 
recorded by lens (18), in particular a Fresnel lens (18), 
through the camera 

22. Method according to one of claims 15-21, character 
iZed in that the illuminated surface (5) is arranged or Will be 
arranged substantially in or a short distance behind the focal 
plane of the Fresnel lens (18). 

23. Method according to one of claims 15-22, character 
iZed in that an image is recorded from beloW the bottom of 
the bottle, (6), and the illuminated surface (5) is located 
above the bottom of the bottle 

24. Method according to one of claims 15-23, character 
iZed in that the illuminated surface (5) is illuminated from at 
lest tWo sides. 

25. Method according to one of claims 15-24, character 
iZed in that a bottle (2) is used, Which has a ?ange (10) under 
its closure device. 
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26. Method according to one of claims 15-25, character 
iZed in that the illuminated surface (5) is illuminated sub 
stantially at an angle and from beloW. 

27. Method according to one of claims 15-25, character 
iZed in that the illuminated surface (5) is illuminated sub 
stantially at an angle and from beloW. 

28. Method according to one of claims 15-27, character 
iZed in that the bottle (2) is additionally illuminated with an 
additional illurnination device (11) from above. 

29. Method according to one of claims 15-28, character 
iZed in that the recorded images are electronically evaluated. 

30. Method according to one of claims 15-29, character 
iZed in that the bottles (2) are continuously fed to and 
removed from an inspection device 


